This paper describes a prototype readout integrated circuit (ROIC) intended for microbolometer infrared focal plane array. The ROlC is based on a novel on-chip bias heating cancellation technique.
I. INTRODUCTION
Microbolometers are increasingly used in fabrication of uncooled infrared focal plane arrays because of their advantages of being small in size, low cost and compatible with CMOS process. In order to made large FPAs with high sensitivity, monolithically integrated sensor array with readout electronics is required [I] . One of the major concerns of designing a ROIC for microbolometer is the large noise generated by bias heating during the readout. Studies have shown that the noise due to the bias-heating can he many times higher than the incident infrared signal [2] . Thus, the bias-heating noise amounts to a relatively large fixed pattern noise (FPN) resulting from the non-uniformity of the FPAs.
In this paper, a prototype ROIC with a simple and yet effective on-chip hias-heating cancellation and FPN correction is presented.
READOUT CIRCUIT
During the readout, the microbolometer is not only heated by the incident IR, but also by the current flowing through it, which generates the hias-heating noise. The bias-heating effect severely degrades the dynamic range of the preamplifier and integrator. The thermal behaviour of the microbolometer is very similar to the process of charging and discharging a capacitor. Based on the equivalence between the electrical and thermal capacitance, a replica of self-heating effect can be generated on an electrical capacitor and subsequently used to cancel the bias-heating effect from the microbolometer 2 . shows a simplified schematic of the prototype ROIC, in which the fixed pattern noise correction is included. With removal of the hias-heating effect, leaves only the fixed pattern noise at the input of preamplifier when there is no incident infrared signal. The FPN from each pixel is sensed, integrated and digitized through a 8-bit on-chip A D converter. This information is stored in an off-chip memory. During the normal operation when there is an infiared signal, an 8-bit on-chip D/A converter reads the FPN data from the memory and sends it to the input of the pre-amplifier, where the FPN is subtracted from the output of each pixel. Thus, the output of the preamplifier only contains the infrared signal with a small residue of the FPN. The output of pre-amplifier is integrated, digitized and sent to another off-chip memory for further image processing. 
TEST RESULTS
The prototype ROIC chip is fabricated in a 0.6-pm CMOS process, and tested with a microholometer FPA packaged separately. Fig.3 shows the results for hiasheating cancellation without the FPN cancellation. In Fig.3(a) , VC is the replica of bias-heating generated across the capacitor, which resembles V,, in its gradient. Fig.3@ ) shows the output of the preamplifier. A good cancellation of bias-heating effect can be achieved when the ratio WCO is adjusted to a proper value (case 11). The voltage step at the beginning of the bias period is due to the FPN of the pixel.
The full range of the FPN that can be handled with this circuit is designed to he il30mV before the preamplifier.
With the 8-bit on-chip FPN correction, the residual offset noise, after digitization, is less than ALSB as shown in Fig.4 . when measured on a 32-pixel dummy may. 
VI. CONCLUSION
A prototype of ROIC for microbolometer IR FPA has been described. A new bias-heating cancellation circuit is employed in the ROIC. The desired bias-heating cancellation can he achieved by setting the correct I& ratio. Furthermore, the FPN is corrected to an &hit accuracy through an on-chip correction circuit.
